
Inflating French Kite Balloon on the Western Front 
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SPECIAL FEATURES 

THE APPUCATION OF BALL BEABINOS %0 THE AIKPLANE 
SAND-LOAD TES TS ON TMNG OF 015RTISS H-12 
COURSE IN AEKOUYNAMICS AND AIRPLANE ASSIGN 
USE OF AIHCRAPr IN SAVIV; LIFE AND PROPERTY AT SKA 
THE AIR SERVICE UN])ER irVlVEKSAL TRAINING 
SPECIFIC ATIOKS FOR NA\Y “BLIMPS” 
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The Hall-Scott, Type A-7a, 100 H.P., Four Cylinder, Airplane 
Engine, is offered as the most ideal equipment the market 
affords, for Army and Navy TRAINING and LIGHT SCOUT- 
ING Machines. 

The design of this engine provides for sturdy construction, coupled with lightweight. With 
proper use, 100 hours of actual flying service may be obtained without overhauling. 
Governments that have knowledge of excessive upkeep costs of lighter type, short duration 
engines, of complicated design and delicate mechanism, will be interested in this equipment. 
Total weight, complete and ready for service, but without lubricating oil, 400 lbs. 
Weight per H.P. (Based on actual H.P. development, at 1,300 R,P,M.) 3,50 “ 

Consumption gasoline in lbs. per H.P. hour, ...... .557 

“ lubricating oil «»»••< ...... ,045 

The Perfect Air Starter, used in connection with this engine, will afford ideal starting 
service. Added weight of the starting equipment, complete, 56 lbs. 

Hall-Scott Motor Car Co., Inc. F. P. Whitaker 

General Offices EASTERN REPRESENTATIVE 

Crocker Bldg., San Francisco, Calif. 165 Broadway, New York City 


HALL-SCOTT 
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AftiT <;i)f yc-ar of lii'Vi'liipiiu-nl ihi- pri-mior 
airplane of (he world. 


Light and powerful — its thorough reliability 
apparent in its siinplc and substantial details. 


s roF i(fe¥Aifci 

AEROPLANE COMPANY 

Jamaica Plain, Boston, Mass. 



Hyde Park, Boston, Massachusetts 


TlMWERSPOiffOriiSlEMlI 

iHstnctm 

in a General Ampkne Co's yerfitle Tfpe 
Fifing Boatwill conyetitkarmt 
speed no^ioatf^ enthusiast tothe 
yiritemanMakin^ sport of fifing 



ofico- GElliMAEROaANECO. Hmms 

W East Merson Avc, Mroit ESA OU Wroi( Mofor Boal Silo 
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Safety 


“Xol fur a niiniitc would I hold niy job, if 1 
did nut know that tvery bit of material and 
workmanship which goes into these machines 
affords the greatest safe-guard for human life.” 

This significant remark was made by the 
superintendent of the factory of the Standiird 
Aero Corporation. 

It is typical of the spirit which prevails 
throughout the organization that builds 

STANDARD 

AIRPLANES 

To build the best and only the best — that is 
the work towhich the Standard Aero Corpora- 
tion is dedicatcfl. 

The remarkable record of Standard Airplanes 
for efficienej' and safety speaks for the result. 


STANDARD AERO CORPORATION 

factory: Plainfield, N. 1. 



LAWRENCE AIRPLANE 

COMBINED LAND and WATER— INHERENTLY STABLE 



MODEl. Al LEAVING WATER FROM STANDING START IN LESS 


Announcement 

A S the result of an exhaustive and thorough course of experimental 
work, this machine, during 1915 and 1916, demonstrated in 
more than 1 30 flights under varied weather conditions, that it possesses 
a wide speed range, an exceptionally high gliding angle, extreme sim- 
plicity of control, and inherent stability, — all of these flights having 
been made without ailerons, wing warp or other means of manual 
lateral control. Two new machines. Model A- 1 (speed type) and 
Model B*l (load-carrying type) are now under construction and will, 
at an early date, be ready for demonstration. 

Details of performamces and constructional features will be pub- 
lished soon. 

LAWRENCE-LEWIS AEROPLANE COMPANY 

INCOBPOE^TED 


Peoples Gas Building 


CHICAGO 
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U. S. Government Airplane Equipped With Ackerman Shock-Absorbing Wheels 


An Official test of the ACKERMAN WHEELS 

on the machine pictured above was made at Mineola, 
L. 1., on February 1 3, by Captain A. W. Briggs of the 
Royal Flying Corps of Great Britain. Captain Briggs, 
in nis report, says of this test ; 


jt flight today at t;,, ; i; - . 

, Ulneola, Long Island, I flew n 
.N.-4 Military Biplane No. "o e'l-i; : 
I'hL'dls. The test was to determine 
the AekeriEan fflieel . 


"A:'tc-r T--aking several landings ir. bad ground, 
ttalllr.g i dropping 5 to 6 feet upon several of 
the landinge, "-d then taxi-ir.g rapidly over very 
rough surfnor, I wish to say that the wheels proved 
to do all tiia’ was claimed for them and more, as 
their resiliency perfectly absorbed all shook before 
it reached the axle, causing the machine to hold 
the ground uftgr a drop, and have little or no 
tendency to i ounce as is the usual case in such 
landings . 


"Over bud ground the uneven surface was, to 
= 11 intent:; 5'd purposea, smoothed out causing 
easy riding to the machine." 



ACKERMAN WHEELS successfully 
resist violent compression and side thrust 
shocks. Built in different sizes to carry any 
load from 500 pounds up to five tons. 


The Ackerman Wheel Co. 

Rockefeller Building, Cleveland, 0. 



The Hess-Bright 
Manufacturing Company 

Philadelphia, Penna. 


The thoughts, the actions, the 
energies of each man within the 
Hess-Bright organization are 
focused upon a single purpose- 
to build a ball bearing of uniform 
superiority. 


The tangible evidence of that 
coordination of effort is the con- 
sistent, enduring service rendered 
byeveryHess-Bright Ball Bearing. 


Aeronautical Rubber Goods 

We Specialize in the Manufacture of 

BALLOON FABRICS 

and are also in position to furnish the following : 
Clothing for Aviators 
'a arm Waterproof Windproof 

Shoes for Aviators 

Light Flexible Non-Slipping Waterproof 
Mechanical Sundries 
For Aeroplanes. Flying Boats. Etc.. Etc. 

Shock Absorbers Gasoline Hose Rubber Matting 



United States Rubber Company 

J 790 Broadway, New York 
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Fly over a Direct Course Regardless of Side Winds by Using the 

SPERRY SYNCHRONIZED DRIFT SET 


Automatically 
Corrects for side 
winds Regardless 
of Direction and 
Velocity. 



No 

Mathematical 

Calculations 

Necessary 


specified for all 
U. S. Army Airplanes 


THE SPERRY GYROSCOPE SCOMPANY 

Manhattan Bridge Plaza Brooklyn, N. Y., U. S. A. 
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T he CURTISS School 

winter, in Florida, to those civilians 
the Aviation Section, U. S. A., upon dieir having made 
for enlistment in the Aviation Reserve 
must be between twenty-one and twenty-seven 
years of age, possess good health, character and college educa- 
tion or equivalent. Tuition will be paid by the 


K5R FURTHER INFORMATION WRTTE 

THE CURTISS TRAINING SCHOOLS 

CHURCHILL STREET, BUFFALO. N. Y. 

VVe give Military Aviation Training 
at either of our Established Schools — 
Newport News, Va., aiul Miami, Fla. 


D. GARDNER 
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iCLBMlN, A.C.C.L. B,: 


HERBERT M. WILLIAMS. B. 


A S lung HS tlie princiinil use of Hii-eruft continuos 
to be for military purposes it is imperative that 
all tl]i- |>arts used in tlie construction of airplanes 
be miiiiufactured in this couutrj' out of raw material 

Wiii-n Hi-igudier-tieni-ral tleoi-gr O. Hquier took cimrge 
of flic di veiopnicnt of Army aui-onaiitii-s in- iiiiippcd out 
a eomplote and concise stati-munt of some of tlio lines 
nloug whicli scienti 6 c research was needed in order tliat 
the Ai-niy 's acronutitie problem miglit be solved. Among 
these problems he said, only a few inontlis ago. was tin- 
deTelopment of a wing covering for airplanes, wliicli 
would meet the following requirements: 


■' It sliuulcl weiBh Ii"l UKire Ilmii live ouiiees i-vr •‘ijiiiive yiml. 
be ressoniilil.v |>r<K>r uiiniiist iielion of salt water, moist air. 



It is gratifying to know that this problem ha-s been 
at least piirtiall.v solved in ttiis country. American 
cloth milkers claim to have developed a fabric superiov 
to tlte fine Irish linen which lias been tised almost ex- 
clnsively up to the present time. Whether or not tliese 
claims of superiority are upheld, at least it is safe to 
say that a satisfactory wing covering made in this coun- 
try from raw matei-ial prmlueed in the Ignited States 
will soon be available. 

The spruce situation, at the present time is becoming 
acntc. Large supplies of American spruce have been 
shipped abroad so that tile stock in this country will 
soon be. if it is not already, running low. But this 
problem eiui lie solved. Whether tlie solution lies in tlie 
nse of steel constmelion or in a more rapid method for 
seasoning newly cut spruce, American ingi-nuity can be 
counted upon to find that solution. 

It is gratifying to have the realisation brought home 
to us that there is no insuperable obstacle to the pro- 
duction of American airplanes. American in the sense 
that everything that goes into them will have lieen pi-o- 
dneed in the Ignited States. 


Training Militaiy .^viators 
The training of military aviators requires an amount 
of care, detailed thought and material whieh many men, 
even tliose eloseli- associated ivitli tlie aeronautical in- 
dustry. fail to appreciate. Every training machine re- 
quires its .staff of pilots, meeliaiiios. motor-lruek drivera. 


niotoreyelc drivers and otliei-s. Tile traiuiug of military 
pilots i-equirea tlie constant attention and careful super- 
I'i.sion of military men tliemselves, trained soldiers who, 
at the same time, ai-u fliers. If the students' course of 
training is not to be simply a story of dedays and wasted 

time every school must be equipped with a training ma- 
chine for every pupil who is in training. 

It is jiossiblc- to train five men to a machine, but when 
wastage and tcmporai-y repairs are taken into considera- 
tion one machine for every pupil is by no means an ex- 
cessive allowance. Jioth French and English experti-nees 
support this statement. Kecent disclosures in the House 
of Commons have shown that a Preach training school 
designed to train seventy men at a time is equippeil with 
-seventy training machines and English schools designed 
to ti'ain fifty men at a time are equipped with fifty 
training machines. 

It lias been truly said that a flrst-elass mechanic is 
worth more to a training school or a flying squadron 
than a first-elas.s pilot. The mechanics are more diffi- 
cult to recruit in the first place, for almost any young 
man is willing to learn to fly. They are more diffi- 
cult to train, and once trained their efficiency or ineffi- 
ciency detei-raines the amount of time the pilots can 
spend in the air. A lai’ge number of machines means 
11 large number of liangars. It means a large squad of 
men doing praetieall.v nothing but cleaning those ma- 
chines and liangars. It means providing these men with 
all the supplies and organisation of a commissariat de- 
par(iiu-nt and a quai-tennaster’s department as well as 
with quarters in which to live. 

llilitary aviatoi-s have to be instructed, and tlior- 
oiiglily instructed, in the military art. They must 
understand the organization of the units in every branch 
of the service and they must have some appreciation of 
what a soldier's life really is. They require a thorough 
grounding in the knowledge of strategy and tactics. 
Perhaps the h-ast impoi-tant side of their insti-uction is 
till- instruction they receive in the air. 

Major-General Ix-onard Wood said i-econlly: 

■■ Tbe Allies have learned ttie lesson Unit It Is impossible to 
turn out aviators In jiff-time." 

This statement has a special application in this eoun- 
trj- where the output of airplanes and accessories is at 
present limited, where almost no men are available who 
are trained in the duties of ailministration and where 
the work of organizing training schools for large mun- 
bers of civilian pupils has only just commenced. 
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Course in Aerodynamics and Airplane Design* 



l^aiid Pursuit Macliine ; Land Gun Carrying Machine ; Twin 
Engined All Round Macliine 
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Data for >!ore Powerful Pursuit Types 



Ak U V. O. or 1916 


Ak Avutik Oun-Carrier 
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lubuUr struts strcam-liiieU io, aud tlie stream-lined eliussis 
coustruction. Sucli valuable >et simple ideas in tlie design ut' 
this type are well vorth attention. 

Germau praetiee in every respeet seems to be following 
yreiich praetiee very closely for this tyi>e. In the February 
16 issue of Aviation- and Aeronavtii-ai. Ksoisbkbiku, some 
of the latest infoi-mution at baud shows that the small biplane, 
such as the Albatross Just uientioned and the new Fokker bi- 

C Jane arc Iteing built in great numbers. The Fokker biplane 
as ajipurenity superseded the moiiopjane. 

Guns on the Pursuit Type 
ilowei er stable a machine may lie. un<l even it it is etiiii|ipnl 
with a slabiliaer or autumalic pilot, it seems impossible tluit 
a pilot should at the same time be a gunner capable of tiring 
in all directions. The light machine guns which are cinploycl, 
are probably fiml straight ahead towards the enemy unieliiiie 
which the pilot U approaching. They may be 

(1> Bred through the propeller, which U suitably protoi-tisl 
for deflecting stray bullets. 

th> flred tbrougti the propeller with ii suitable syiielironlx 
Ing mechanism as on the Fokker (see ain»einliil refer- 
<3) iilae^ abore ltn' wing within reio'li of the pilot ns on 
the Nieuport, 

Land Gitii Carrying Mucliines 


For the land gun-eorrying type of airpls 
partmeiit niemoraiolum specidcs: 


UurwiKjs.-r 

Hllltsry losd.' pt.uDi 
Fuel load, peuad*. . 


Hlab speed. Biles per hour. 
lA>w speed. Biles per hour. . 





it any iritieimu is to be \entured with regard to the menin- 
ratidum, it is on the score of too im[dieit faith in the all roiiinl 
twiu-cngine<l iDuehine, and neglect of the ini|M>r1aore of the 
gun-can-ying machine of this type. Most of our information 
as to this ty|>e eomes irom the spieiiuiu iii‘srriplit>ns of eaii- 
tnred German tuaeliines in L’Afrophilr. The (icmiaiis have 
succeeded in providing this type with one or two machine 
guns, with a gou>l range of Are and arrangements for throw- 
ing bombs, and yet with excellent perfunnanee. 

In Tabic 4 some useful data has been collected, and pbott>- 
graphs of the Ariatik and L. V. 0. shown herewith, are gtiotl 
examples of this type. Recent development in America has 
shown the necessity of stanilardized tests at various altitudes 
and it is interesting to note that figures are given for siieeds on 
the ground and at various standard altitudes; a-hilt* maximum 
altitinle. or " plufimd." as the Freneh term it. is also s|n’iificd. 



Fro. 1- -\m.vtik WiNii Seitii'N 

These to-rniun luaeliincs. ns regarils climb, are on it put' 
nidi the American uiiarmeil recunnaissain-e imiclniies. They 
a|>pear to be mneli superior in maximniii sju-cd. Their |mt 
ccMtage of uselul load is greater. By careful eonstvnclion niol 

t irobahl.v with a lower t'uetor of safety, they acinally have n 
ower loutling per hrakc.liorscpow-er, even when carrying Itvo 
machine gnus. th<‘ ammunition ret|uired. ami Inniih.s and hoiiih- 
ing devices. This indiente.s how much rtHnu lliere still is for 
improvement in American maehities as regard-, weight saving. 

They arc short inaehines. with large sluhilixing planes, lint 
comparatit'ely small mntrol surfaces- The wings are \ery 
heavily eamiKred, as shown in Fig. 1, yet look us if they were 
efficient, and deserve careful study. Tliey appear to ho an 
improvement on the wing sections commonly employed. The 
wings also appear to lie act at large angles to the btsly. so that 
the projiellcr axis is eoineident with the line of flight at nor- 
mal angle of incidence, and at a small angle to the line of 
flight in climb. 

Their design is characterised by a robust lightness due to 
careful utilization of material throughnnt, and prnhahly a niii- 
form factor of aafety. 





Tile McreiNleh engim so largely cnijdoyed mi (iemiiin air- 
planes has the rejiulalion of being cxlremely reliable und etfi- 
riciit. but is considerably heavier per hrakc-hoi'Sepower lluui 
American engines of about the same power, an imiiortant 
fact to be eoiisidereil when the Amerh-nn designer sel- out t* 
eipial the Gernian muehinc. 


Twin-Engined Machines 

The memorandum prepared in the office of the officer w 
charge of the ATiation Section, Signal Corps, U- S- A., gives 


very interesting data on twin-engineil scuplanes, reproduced 
ia Tabfc H herewith. It lays strong stress on the advantages 
of this l.v|ie, partly on the ground that a thoroughly developed 
engine of over 200 liorsejiowcr had not yet been constructed; 
but since that time progress lias been made and the 300 horse- 
power engine is bcciimiitg u jiructical possibility. Stress is 
laid uu the versalili.y of the twiii-engiiicd machine. In a land 
twin-engined mneliino, willi the engines supported on the 
wiogs, ainl a central body, it is suggested that the pilot with 
Lis coutruls could be placed in tfie rear cockpit in rear of the 

a -ellcrs; the observer with his luaeliiiie gun, in the forward 
pit forward of the propellers; and the bombs and gasoline 
between Ihe pilot and observer, near the eeuler of gravity of 
Ihc ciimplcle system. With such an iimingement, the observer 
would hiive an ideal fiehi for observation ami for gun fire; 
Tith a hliibilizer the pilot could fight the mucliine to the rear, 
and the iiiuchiiie would be uu excelicut fighting airplane as well 
as a boiulwr. By deercaaing the bomb weight, the radius could 
be incrensctl to a very long range. A third umu could be iii- 
s.allcd in between the front aud rear cockpits hy making slight 
sllemlions iu tlie construction of the body. If the third man 
had cliargc of the controls, there would he an even belter ligbt- 
ing macliiue. If neither bombs nor ii third iniin were earried, 
the laading whecl.s could be rci>laccd by t«o or I hree pontoons, 
giving a military seaplane. 



. .Pusher or tractor 

' I ! ! iVeso'io'ooI! 


would not he required to lake [lie great pow er of a ililO liorse- 
junvcr cagiiie. Althougli the support rd' the engine on the 
wing jireseiils coiisiilcralile ililfieullies. yet this ntrangeiucnt 
Bight react favriiably on the weight of the wing strucUirc 
by disli-ibiiliiig the hmd. and lliercrore giving less bending 
tnoment lo the inner wing panels. 

If a single cngiiio of 2.’>0 or ;iuil horsepower were useii. llic 
same military ami useful hinds would be uvailahic. Willi n 
-ingle boily the piirnsiie resistance would probably be dimin- 
ished. But the difUi-nltics tif eonstnictiiig such a machine I'or 
lighting as well as bombing punnstes would he very eonsid- 

erablc. With the i- r-w.... • 

pilot t( 

pcller. white ii 

mm in all directions. If Iwinhs and boniliing npparatna were 
lacluilcd in the single boiiy, there would he an extremely dilll- 


M a machinc.gim operator. The other iios.sible alleniative 
would b»' lo |iincc the observer in a coek)pil forward of llip 
prD|M-llcr — which would revolve roniid Ihc liudv — llic engiue 
l^ind the propeller, then the pilot in the rear seat. None of 
IbfM Hrmiigeiueiils scciii lo have the siraiglil I'orw.irdncss unil 
simplicity of the twin enginci! type. 

It would aix'iii, therefore. Iliat in spile of the developmeiil 
• ™j’“hle 3110 liorscpowcr engine, the Iwin-eiigined machine 
“iiuhl have much to recoraincnd it. 

The following points may lie disndv aiUugi-s of the twin- 
mgincd machine, nr merely prohlcins n-liich earctnl di-sign ran 

111 Tliero are dilliciilMcs I 
w^pI miichiiies, the nnmsi and nniirmcd n 
«M In till- s|icisl scout, vve have data li 
iMtllng [XT sipiarr foo* " ' 

• |. lisisl within it-rioln 

i- prohleui. Theoretical 
the bv-iitling 


at hrariiig w ^ 

“-■Vhiii iiiphIiiIiis of the wing s|uirs wv.niil vary 'ns'Tlic sruVi'i 
^ha'I. liiK their aren, resisilug direct ii'iision or coiiiiiressioii 
'^nl only vary as the siiunre of the spun. Similar conslderu 
lions would follow for other slrengtli ineinhers. Even If wi' 
illow the strnelural weight nilvontage of engines on Ihe wings 
•» prevltpiisly monllrincd, Ihe eoiisi-millve ili-sigiier would still 


exiavt weights lo go against him. If Che twin senplaue that 
be is designing follows tlie same outlines of eoustructioii that 
bo lus been accustomed to in a single-engined typo, be should 
allow for u slightly heavier loading per borseiiower and a 
slightly smaller loading |ier square foot of w-iug area, t. o.. a 
larger wing area than ho would. In the light of iinst exiiorience. 
exiK-ct to employ. Siicli a conservative tiutlook — well founded 
In the author’s opliilon. piirticuiarly for experimental luachlties 
— would leail agulu to less favorable estimates of iierformnnce. 
and avoid the ridiculously optimistic estimates for these large 
niachines In tho recent bids. It is interesting, lu the light of 
these remarks, to study the iierformunees submitted to these 
liids for seapiBUes. (Aviation and .Vebonautkal Knuinecs- 
1X0. UecemlnT 1, The Curtiss t'omiianv, with its past 

experience in tho bnlldlng of twin-engined uiseliliiea (Twin 
JN). 8|M.-clfied n climb of 2.000 feet and a siK-ed of 05 miles 
l*er liour. nitlioiigb protiably equlpissi with two 2iX) horseisjwer 
oiig[m-s. Tile Wright-Martlu Corporation was so conservative 
us lo siioelfy no i>crformunce. A great mnnj- optlmistle bids 
were submitietl. The average climb sent In upiiears to be 
3,5b0 feet, the average imixlmum speed 77 miles |a?r hour. One 
would he Ineliiicd to think that with present Amerlean melliuds 
of cuiistruetloD. a climb of 2.S<Ki feet, ami a maximum speed of 
about OS miles per liour would he as mucli ns could iiossibly 
be exiiectevl, 

(2> Control surfnet's and staliillty furnish interestiug prob* 
Icms. The effect of piaeliig the engines out on the wings U to 
IntTeuse tlie moment of liiertin in roll, and it is verv dlflicult 
to say what effect tills will have on inhereut lateral slaldlily. 
It is certain riiat tlie nileron area rei|uiretl will be somewhat 
greater than that in a tnaeliine where the engine is at tlie cen- 
ter of gravity null llml ihe luai-Ulne will l>e slow lo vcsisnid 
to lateral coiUrois. Tin- moment of Inertia lu yaws will simi- 
larly be iiiei-easMl so tliut rudder and vertical fin surfav>es inay 
hnve to he larger l)ro|iortlonntely than on the usual inuchiue. 
These are imiuts requlrlug Uie most careful alleution In design. 

t3) Another iirohlpui in connection with the twlnengined 
niaoiiiiie is tliiit of propeller slip from tlie two screws, Iwth 
luruliig inwatils. Tills symmetrical arrangement is prescrllus] 
l>y the Army .-ivet-lfii-ations as avoiding toriuc and g.vrtiwoplc 
effects. Tin* down stream from the proiH-IIers impinging on 
Ihe stnidllxei- is said lo Increase Ihe safety from the isilnt of 
view of longitudinal IsilaiK-e, giving tall luaivliiess w'illi iHvvvcr. 
and nn«<‘ Insivluess without isiwrr. Thi* exact effoi-ls arc. how- 
ever, still oi*eh to ex|H‘rimcntatlou. 

Sp.iec I'orlnds ii discnssion of numerous otlicf points wliivli 
this ly]ie pri-seiits. The appended references will give Ihc 
render sonic inl'ornuiliun. The Geminii twin-hydro reprodueed 
in Aviation vnp Akronai tii'ai. KxiiiNEEBisc;. Septemher 35. 
1910, is of particularly neat construction, the specification 
Xo, 10112 is almost a text-book ou design, and the S. A. K. pa- 
per on iwiii-engineii machines read by Capt. V. E. Olsrk, 
I’. S. A., toiielies on ii greater number of points tlian wc arc 
in a posilion to deal with. Anyone selling nut to construct 
-m-h a type would do •U'cll to tlcvotc eonsiilemhla time to wind 
uinncl eNperimcnlation. computation of moments of iuertia. 



Book Review 


FLYING FOR FR.\NCE 

B> Janie- R. MeCminell, Sergcani-Pilel in Ihe Fremb Flying Corp- 
I ]vom>l..,lny. I*agc ic Comi.*a>. rji ir.7. *1.00 R.a , 

A vivltl and liilcrcsilng account of the dally work I'f the 
.Xmi-ririih eswidrlllc of Hie Frcia-U Fl.v log Corps, ponlcnlnrly 
over X'cnluii and vm the Somme front. 

Chapter IV. "How France Trains Pilot Aviators." first aje 
pi'nrod 111 Aviation and AEROXArTii'Ai. Knoixecsim. of Xovem- 
her 1st. initS, having Ivcrn coiitrihnlisl hy tiic antUor. 

The hook ilesoribcs the manner In which Kiflln Hcs-kwell. 
Vlcloi' Cimpmaii and Norman Prince met Iheir deaths while 
migaging enemy planes alavvo the clouds, and pays higli Irlbntt- 
111 Ihe courage and dcvolion of these young Americans. 


V I A T I O N 


Note on Stresses in Built-up Rectangular Bodies Due to Rudder Forces 






News of the Fortnight 



Flc:. 3 


Use of Aircraft in Saving Life and Property at Sea 


Effects of Altitude on Aviators 
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Cord Tire 
Construction 

Goodyear Cord Tires for air- 
planes are built up of thousands 
of light, pliant cords, densely 
strong, cradled side by side in 
pure rubber, without interweave. 

Each cord is stressed precisely 
to the same tension, that the bur- 
den of sustaining such violent 
shocks as that of landing shall be 
evenly borne. 

But the performance of this 
service does not depend upon just 
one layer of these cords. 

Nor upon two or three. It is dis- 
tributed and redistributed through- 
out the entire tire, over many lay- 
ers. established one upon the other. 

These many layers are laid 
diagonally around the tire, ex- 
portly brought taut to share their 
rightful portion of the load, and 
made fast. 

No one of the layers, nor one of 
the cords, touches the other. 

From beginning to end the 
Goodyear Cord Construction em- 
bodies the principle of distributed 
stresses. 

The Goodyear Tire fit Rubber 
Company also manufactures Rub- 
berized Fabric, Spherical, Kite and 
Dirigible Balloons of any size and 
any type, for any purpose sport- 
ing.exhibition, naval and military. 
In addition to cord tires for air- 
planet are manufactured Tubes, 
Rubber Bumpers. Rims and other 
aeronautical supplies. 

The Goodyear Tire 6c Rubber Co. 

Akron. Ohio 

GOOI|g^AJEt 




A’. HAUSTETTER 

308 Madison Avenue New York 



The Company’s new plant is equipped 
with the most modem facilities for filling 
orders for aircraft of 

Standard and 
Special Desi^s 

Land and water flying at door of factory 

Main OfSce and Factory; 

Lincoln Highway, near Passaic River 

New York Office : 1 7 Battery Place 



AVIATION 


Mar.'h 1 , IJi; JUrcli I- 


Dependability! 

An unfailing and ii 


ssured by ihe 1917 


Motocycle 

With Pouierplus Motor 

I’crfrcily adapted to the reguirrments of tlie aviation 
arm I'nclc Sam's fighting machine. The groaterf 

d^-in-atiil-day-oul perfect perf.irmam-r^ 
Demon^rations ..i 1917 Indian motWU tvill gladly be 

HENDEE MANUFACTURING COMPANY 

css RTATB ST., SPBINOrlKI.D. HASSACHl'S 



A POPULAR PRICE 
AIRPLANE 

SPECIFICATIONS 


TWO PLACE TRACTOR BIPLANE 

Span: Top 32 ft. bottom 22 ft 

Length Overall : 23 ft. 9 in. 

Chord; 4 ft. 6 in. G*p: 4 ft. 6 in. 

Wing Curve: N. P. I_ No. 6. 

Usin Sapporting Surface: 245 so. ft 

Slabilicer : 18 sq. ft 

Elevators; 18 sq. ft 

Rudder: 8 sq. ft 

All auxiliary surfaces constructed of steel 
tubing. 

Struts are 3 to 1 ratio and are hollow, 
Imm-wrapped and varnished. 

Fuselage Strut Kittioga are so designed 
that the longitudinals are not pierced. 

Entire Top of Fuselage is covered with a 
laminated turtle deck, linen-covered and 
highly vamished- 

Motor is a six cylinder Radial Motor of 
31^" bore and S" stroke, turning a 
" Paragon " Propeller of 7 ft 6 in. diam- 
eter. 5 ft. pilch, 1250 R.P.M. 

Total Weight empty 600 lbs. 

Price S3.000 f.o.b. Wheeling. W. Va. 

KYLE SMITH AIRCRAFT CO. 

Wheeling, W. Va. 



Factors of Safety 

These Count in Aeroplane Con.struction 

NON-INFLAMMABLE 

Cellulose Acetate Base 

CeiesifOD Giom VafQislies 

i Aviation Barometer 

proofde another SAFETY FACTOR 


NON-INFLAMMABLE 

i Instrument Companies 

^ Rochester, N. Y. U. S. A. 

CelesiroD siieets#Fllii)8 

Traneparent — Waterproof 
MANUFACTfRED BY 

Chemical Products Company 

93 Broad Street Boston, U. S. A. 

Manufatturers 0/ Aceiett for nearly !5 yter» 

“CHELSEA” 

-a 

EIGHT-DAY. HIGH-GRADE 

TURNBUCKLES 

SHIP’S BELL 


CLOCKS 

Highest Quality 

And Non-Striking Clocks — Practically Waterproof 
Cases, for use on YACHTS. STEAMSHIPS. 

Bolts and Nuts 

AEROPLANES and SEAPLANES 

to Satisfy the Most 

*1^ Igv. AtTOf^TfC SHIPS^ CLOOL 

Elxacting Requirements 

And. Clocks for Finest Hesidences, 

Standard Screw Co. 

Clubs and A uiomobiles 

(of Pennsylvania! 

The Standard of the World 

CORRY, PA. 

n «; 1 K pEETT'i j I 

New York Office: Woolworth Building 

and Dealers in Nautical Instruments 

-- ^ 

CHELSEA CLOCK CO., 16 Stale St.. BOSTON. MASS. 



Fahrig Anti-Friction Metal 

The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 



Fahrig Metal QualiCyr has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 

When you see a speed or distance record 
broken by Aeroplane. Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 

FAHRIG METAL CO., 34 Commerce St,N.Y. 


McCABE SLEEVES 

FOR 

AVIATOR CABLE 

MAKE 

100% JOINTS 



Cook Sleeves For Solid Wire Have 
Stood The Test For Years 

BOTH SLEEVES PATENTED 

FRANK B. COOK CO. 

326 W. Madison St. Chicago 

Twenty years of reliable manufacturing 


COUNTEJRBALANCED 

PARK DROP FORGE COMPANY, Cleveland, Ohio 


PoNEMAH Mills 

Fleetwing 
Flying Fabrics 

and 

Mechanical Cloths 


FLnUC FABKICS I 
STAS nAU pS .I Wa*h 

AIRPLANE FABRIC 
4 ounces per square yard. 
Breaking strength per 
square inch — Warp 87 
p o II n ti s , Killer c> 6 


BALLOON FABRIC 
2 ounces per square yard - 
Breaking strength |H.t 
stjuare inch — Warp 47 
pounds. FjUer 52 


Clarence Whitman &.Co., inc. 

SELLING agents’ 

NEW YORK. 


THE 

GENERAL ORDNANCE COMPANY 

NON-RECOIL GUN 

There are hundreds of these g:uns 
being used Abroad in the War on 

AIRPLANES 
MOTOR BOATS 
AUTOMOBILES 

SOLE MANUFACTURERS DAVIS PATENTS 

THE GENERAL ORDNANCE COMPANY 

DERBY, CONN., U. S. A. 


Airplane manufacturers, engineers, draftsmen, etc., are requested 
to send us their names for our catalog mailing list. 

Supplementary data sheets will be issued frequently specifying ad- 
ditional parts which we are prepared to furnish. 

ERIE SPECIALTY COMPANY 

ERIE. PA.. U. S. A. 

SCREW MACHINE PRODUCTS CASTINGS STAMPINGS FORGINGS 



Can be applied to 4. 6. 8. and 12 
Cylinder Engines. 


The “Christensen Self-Starter” for Aviation Motors 

WEIGHS ONLY 40 LBS. COMPLETE 

Uses Gasoline and Air. Furnishing the Compression Stroke of the 
Motor Without Turning It. 

Starts Big Motors With Greatest Ease. Cold Weather Does Not 
Affect Its Efficiency. 

Standard Equipment on “Thomaa” Motara. Uaed by U. S. Army and Navy 
WRITE FOR CATALOG OF AERO MODEL 

THE CHRISTENSEN ENGINEERING CO., Milwaukee, Wis. 


(g PDNt ) 

The Standard Dope 

for 

Airplane Surfaces 


Du Pont Dope i 

auccesstully withstood the tw. w. uii over 

W‘v of the airplanes produced in the United 
States 

Du Pont Dope is the product of chemical 
ists on cellulose solutions who have been 
touchy with the development and requiren 
the airplane industry since its inception in thi 


1 experiment. It has 




Du Pont Chemical Works 


excelsior propellers 



excelsior propeller company 

ST. LOUIS. MO. 


^^- BENOIST > 

Four Standard Models 

Single and Twin Motored 

Three to Seven Passengers 

Holder of many World and American 
Records 

Six Years Practical Experience 
Land and Water Airplanes 

On application by iritpn-Mcd parties, we will submit 


Benoist Aeroplane Company 

SANDUSKY. OHIO 


FOXBOIRy 


AIR SPEED 
INDICATOR 




ko«o.o^WIRE--°— c 

Courtrai Manufacturing Company’s 

STRAND & CORD L°o"ot 1 .’e?'’*Vr 1?44 

Pure Irish Linen Aeroplane Cloth 


Best. Strongest and Lightest on the Market, 
Large Stock. Immediate Delivery. 

i 

U. S. and British Government Standard 

JOHN A. ROEBLING’S SONS COMPANY ' 

Sole Agent in U. S. 115-117 Franklin St, N. Y. City 

TRENTON, N. J., U. S. A. 1 




MBiaMSlEB ^ 


MOTOR HEAT US 
INDICATOR ^ 


AN ESSENTIAL SAFETY ^ 


AIRPLANES 


FOHBWARNS OVERHEATING ™ ^ 

THE MOTO-METER CO., lac. 


wiLugins pypon spi 

Dual Dep Control Tractors 
Tuition and Elxpenses Low 

WILLIAMS AEROPLANE CO. 

FENTON, MICH. 


C. A. Herrmann 

DESIGN AND CONSTRUCTION 
Covering All Branches of Aviation 

Bath, N. Y. 


QUALITY CRANKSHAFTS 


Aeromarine 
Plane & Motor Co. 


FOR THE MOST SEVERE SERVICE 

WYMAN-GORDON COMPANY 


Aeroplanes ,,„<i Motors 



DILLNER-MEVER UFO. CO., INC. 

SICCESSOR TO A. J. MEYER CO. 

Airplane Turnbuckles and Fittings of 
Uniformity, Toughness and High 
Resistance to Crystalization 

SCREW MACHINE PRODUCTS OF EVERY DESCRIPTION 

819-821 John Street 

WEST HOBOKEN, N. J. 



Classified Advertising 



MASTER FORCERS 

WORCESTER, MASS., U. S. A. 


V ’I'urk < )fiuc: I'ii 

TcUplaim-, lirmif't 


Biiiklini' 
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type designed especially for 
i, combining unusual strength 
stability and controllability. 


U. S. Army and Navy. 



=THOMAS-MORSE AIRCRAFT CORPORATION^= 

SUCCESSORS TO ?hom« Seromotor’’compa^^^ l;:r ITHACA, N. Y. 



W right— Martin 

Aircraft Corporation 

Owner of 

The Wright Company 
Glenn L. Martin Corripany 
Simplex Automobile Company 
Wright Flying Field, Inc. 

General Aeronautic Company of 
America, Inc. (Export Company; 

Manufacturer of 

Modem Aeronautic Motors’ 
(Hispano-Suiza) and Aeroplanes 

60 Broadway, New York 




